Abstract: Utilization of major forms of carbon, nitrogen and phosphorus commonly present in plant litter and detritus was determined for cultures of Phialophora finlandia, Phialocephala fortinii and five dark-septate, root endophyte isolates from alpine plant communities. All cultures utilized cellulose, laminarin, starch and xylan as sole carbon source. Protein and ribonucleic acids were hydrolyzed by all cultures as sole nitrogen and phosphorus sources, respectively. The fatty acid ester, Tween 40, was hydrolyzed by all cultures. None of the cultures decolorized two polymeric dyes used as presumptive tests for lignolytic activity. These hydrolytic capabilities suggest that these dark-septate root endophytes, either as biotrophs or saprotrophs, are able to access major organic detrital nutrient pools. 
Trappe 1998). In such environments, Read (1991) has suggested biotrophic fungi would be adapted to accessing organic nutrient pools. This implies the ability to produce the necessary extracellular enzymes to breakdown the complex detrital macromolecules to assimilable subunits.
Whether biotrophic or saprotrophic, the ability of DSE to access litter and detrital carbon, nitrogen and phosphorus pools is poorly known. Btaath and Soderstr6m (1980) found an MRA isolate capable of hydrolyzing protein, but not chitin. Mullen (1995) demonstrated utilization of organic nitrogen by DSE isolates from Ranunculus adoneus. Because of the potential importance of DSE in the nutrition of host plants, we report here on the ability of DSE fungi to breakdown the major polymeric forms of carbon, nitrogen and phosphorus commonly found in plant detritus and soil organic matter.
Cultures of Phialophora finlandia and Phialocephala fortinii, along with six sporulating and sterile isolates identified morphologically and by ITS-RFLP (Jumponnen and Trappe 1996) as P fortinii (TABLE I) Both gelatin and RNA were hydrolyzed by all our DSE cultures and isolates. The gelatin hydrolysis results conform to a previous report of proteolytic activity by an MRA isolate (Baath and Soderstrom 1980), while this is apparently the first report of nucleic acid hydrolysis by DSE. The ability of biotrophic DSE to hydrolyze protein-N and nucleic acid-P would provide a mechanism for the host plant to access these major detrital N and P pools from the accumulating litter in the pioneer plant communties at glacier forefront.
We found no evidence for lignolytic enzymes using complex polymeric dyes (TABLE II) , although phenoloxidase production by DSE has been reported (Flanagan and Scarborough 1974, Currah and Tsuneda 1993, Fernando and Currah 1995). This supports the previous findings of Currah and Tsuneda (1993) that phenoloxidase production by P fortinii was unrelated to lignin degradation.
Our results demonstrate that DSE fungi are clearly capable of producing the extracellular enzymes necessary to process major detrital C, N and P polymers into usable subunits. In a biotrophic context, these activities by DSE would also allow the host plant access to N and P in those environments where nutrients accumulate in organic pools.
